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Alcator C-Mod is a compact tokamak (R=0.67 m, a=0.21 m), operating at the highest 

magnetic fields of any diverted plasma, up to 8 T.  Its plasmas have mainly been in stationary, 

high energy confinement regimes pioneered on the device, which are naturally free of the 

Edge Localized Modes which could lead to divertor damage.  The Enhanced D (EDA) 

H-mode has a particle transport barrier similar to other H-modes, regulated by a 

quasicoherent mode in the pedestal region.  The I-mode regime, usually obtained with ion 

B×B drifts away from the active X-point, features a temperature pedestal without a density 

pedestal; E is in the range of H-mode while main species and impurity particles have low, 

L-mode, confinement.  This combination is highly attractive for fusion.   C-Mod can also 

access ELMy H-mode, in shapes chosen to reduce MHD stability.  High field ELMy 

H-modes have very high pedestal pressure in good agreement with predictions of the EPED 

model and improve confidence in its extrapolation to ITER.  

  

Most C-Mod operation has been in the ITER field range, BT~5.4 T, where ICRH at 80 MHz 

is most efficient.   The past few campaigns have emphasized higher field operation, and have 

extended each of these confinement regimes to BT=8 T, strengthening the basis for 

extrapolation to high field, compact reactor designs.  In the EDA H-mode regime, record 

plasma pressure (<p> > 2 atm), was obtained at 5.7 T.   For I-mode, the access window is 

found to increase with field, since the L-I threshold scales only weakly with BT while the 

upper limit increases; no transitions to H-mode were observed at 8 T even with 5 MW ICRH.     

Profiles of pedestal ne, T, and Er differ across regimes and have calculated MHD stability that 

is consistent with the observed ELMy or ELM-free behaviour.   Fluctuations and flows have 

been measured in detail, and an understanding from simulations is emerging.    Core transport 

studies in both I-mode and H-mode show relatively ‘stiff’ transport, with reductions in the 

dominant long-wavelength modes.  Prospects and open issues for extrapolation of these 

confinement regimes to future fusion devices will be discussed.    
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